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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve efficiency after 
irradiation of light in a pin solar battery, using a non- 
monocrystal thin film. 

SOLUTION: The film thickness of a p~type 
semiconductor is set t so that an open voltage before 
irradiation of light can be set to 0.85-0.99 times as large 
as the maximum value of the open voltage before 
irradiation of light The acceptor impurity concentration 
of the p-type semiconductor can be set so that the 
open voltage before the irradiation of light can be set so 
as to be 0.85-0.99 times as large as the maximum value 
of the open voltage before the irradiation of light. For 
the condition of irradiation of light, 10 hours or more is 
set for 1 SUN, or that (light intensity [SUN])2 x (time 
[h]) is set at 10 or more. 
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1 

MlcXtt*iS4MMtt§, na^W«cJiS:aiJlLfcpin» 

HItfc*ffi0>**llM>O. 8 5-0. 99fR^5<t^C 
MIBpfflaMMfrfcKSU 

[ft** 2] ftfftttffiroMU&WE*** pa!*»ff^KJ? 
9 9«(c/j:S J: ^iCHSiap^^^^^^-rsr 

[ft** 3] «HHMiHlontt«S^ % pS¥*f*rc>T* 
tf>0. 8 5-0. 9 9ffftc45 J: 5 J-KpS^affrOT 

*1r:/**tttt»*fcR£r5i i £3#m<>:1-3ili** 

[»**4] pS^*f#§#, 7^77^^3y* 
if** l *n L 3 ov^-f tbd»^|B«<7>**ttfi*»« 

[«**5] pS!¥m***<* «jsgfivy 
JB»vy a^-frA-e*>Swi:*r#*i:i-5l(l**l*v> 

Iff** 6] p9¥9MM**, #8*v.yayefc5: 

£ k I" 5 If** l4v^L3 <D^1**b*»fc:tBtto# 

[ft** 7] pS¥»fM^ Twr^vy^m 
1M K-efe5wtSr»*ii-5»**4fB«lo**3lS* 

[If** 8] pSW fe iM«Bj& J . 7^77^^^=^ 

-aW K-CfeS-^S:«F»i:-*-5lf**4tB*^*jB 

[it** 9] pm*m#m&. rwr^^y^^t 

^h7^ K"C*>SCi:SrW»i:i-S«f**4lB<fco#* 

[ff**l 0] pS^WflcJBAS, »JS*S'y=i'*-*-tf- 
>r KtifeS:i 4:#«i:i-5lf**5iB«^*jgfi*: 

[»**ii] pS^WfWBaK tiSivy = 

[»**i 2] p&HMMMtf* ^ivy^^ h 
[»**i 3] &mf&&»mt>ib%:%m*&<bm. x 

frtt£Xtt«iS¥VfML nfi¥WftJI«r«JIUtpin 

pM*£«#Ji k l"C7^77^vy = V^iM 
K£fflv\ Rpa¥»#J§oBSff£, *BM*1B<0Blltt« 
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2 

ffitf»*fc45pS¥WfWi©IK»©0. 2 5-0. 8 

[st**i 4] #nt«AmR^&««pa^«M. x 

ttttfcXttftiffl***!* nS!^***S:«»Lfepin 

WfroBSfffc, *H8»WoBMk«£E^**t45pa!* 
WflcJiOlllJPOO. 0 8-0. 8 3§tU *RMt*:*3 

[«**i 5) #«ttMR^&4$pa¥«M, x 
Kft£Xttfti9¥*{MI* nffl*Wfl:Ji«raiJIbfcpin. 

p^¥*f«l i: 1x7*^77 ^vy sva-aMJ-'f 

K&J8V\ RpM^gWl 3 — 1 Onmk U % 

[ff**i 6] #J«»JI«Kd^ft5pa2N»*JI, X 
■ttfcXttftl^MMM. nS^»#H£ffi«Lfcpin 

^o^J?^5-5 Onmk U Cft 5 C t & 

[it**i7] is^«»jikpa^«fHii:omi^ * 

5!f ** 14^116 <D\,^?tifa\zmm<D#%L&&Xm 

mm* 

[ff**l 8] ft&filSUN "CI 0B*|«£U: 

#r&5wkfc4»*i+5tf**l*v>Ll 7 ov^fr 

50 [ff**i9] (*»aE[SUN]) 2 x WB[h]) >io 

[0 0 0 1 ] 
[0 0 0 2] 

[«*<£««] ##JgiftMSt^P®¥W*Wl (WTp 
Jg) . X«ftfcXttfc¥W*» (KTiJB) , n§!**# 
40 m (JUTn/§) «r*JIUfcpin«'frSr^*< it— 

^p-i-n^M^^m^^ ^t-i^U 3^W7^;U7 7^ 
vyny (KTa-SifclBI-) , KBlvyay (^T^ 
c-SifclEi") , Mi^y 3^©#*«*»J«Sr«V^ 
fep-i-n»K*»«?fett, *»*i^y =^0*»*ftk 

[0003] *m«g**»®?&o«&*irfijJiw^«)^, p- 
i-nSl*:l»«»OSRJB"Cfc5pJI«"»i: It, 57 -f K^ir 
50 ^^a-Si^^^c-Si^riiffiL^J^^^tLTV>5o 
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3 

a-Si^&£ bTJ*> 7^77^vy=i^- 
^-f K( J£*Ta-SiC irfBi"). 7^7 7^^113^ 
K( J^Ta-SiO ttBi"), 7^77^vy=y 
^ hy-C K( ^Ta-SiN fclBIO Z 

We* 5 (Ji^TJsc tBt) Olt*. fetfc 

EI<b;ft/tV>5 0 
[0 0 0 4 ] brt>U #l-a-Si*» 

5 0 SJffl^tt^^LT^teRBWfifett. — jfttdVoc . Jsc , 
ftjUET- («TFF^IEi-)'ov^tutd s ffiTL-C, 
(KTEff fcEi") d*fi:Ti"5. 

[0 0 0 5 ] pJiro*#tt*t^ |D«S«Ftt^ 

[0 0 0 6] ftafi i St-7K*"C*RLfc 

v^fcSiamchai ?>tt x pH#ffiJ§<0fc^a-Si*»ft*^ i 

<5 [Pavan Siamchai and Makoto Konagai. Proc. IEEE 
25th Photovoltaic Specialists Conference (1 996) pp. 
1093 ; Pavan Siamchai and Makoto Konagai, Appl. P 
hys. Lett., Vol. 67(1995)pp. 3468] p b*>U ftHM*"? 

BJl«r*tf3i#o**<k*r^^a-Si*:|»m*oEff £r_h 30 
Hfcfc^ofco 3fcfia**t-«tSVoc<Dlt»DJi, iJI 

[0 0 0 7 ] Isomuraibte, :/7 X^CVDS&JBV^ 

Ts ^^^Sr10»JKJ:(c**#Ri-Si:*BR*tfllcVoc 
tftfUDU w^WHItpJi^p-iMJil-iilBWtfteL 
tv^oC Masao Isomura. Hiroshi Yamamoto, Michio Ko 
ndo and Akihisa Matsuda, Proc. 2nd World Confer enc 
e on Photovoltaic Energy Conversion, to be publish 
ed] 0 b*>U ro>»frfc±RM+fcJ: Woc&mQTZi* 
<D(D^ Eff ^±Hlilotv>^v\ cioaftfc*^ 40 
*!R**fc J: SVocOi»»M\ i ■of^**fl=^«#i-5 

t bTV^ 0 

[0 0 0 8] XI ^TC b&ir)&g>m 

ic^tfa-SiC^piii, p-i #D5»(D*ii<b^J:orVocSr 
rfi]± bfc £ £ s W«IoVocj&M6v^ * JC*BRI*a«>Voc*« 
t £r«^UTt^5[Jinping Xi, Tongyu Liu, 

Vincent lafelice, Mart inNugent, Kevi Si, Joe del 
Cueto, Ma lathi Ghosh, Frank Kampas. Proc. 23rd IEEE 

Photovoltaic Specialists Conference (1993) pp.82 
1]o L*»U *RR»«tcVoc3ftSiB»IUfc4:#OEff OlS] 50 




[0 0 0 9 ] 

[»W*5**UJ:5 ti-SHH] ##J£fi«Btp-i-n* 
»«*<&pJil£!7>r K^t^7 ( 7^77^^AC-S 

i«rffiv^-t, Eff <Dfa±i>mbfrtzt>K mmit<Dtiib\z 
[0 0 10] pg^^ftt bT\ «Offl#tt-Cftig 

*HB««oEff rfi]_bKtt£oTV^i\, SftfSIJg 
MW8!«©lttW:, *HR»*wW±fcttB L^ ^t- 

[0011] 

fcpin»fr«r/Wc< £ fc— p*1-*#lW***HMWftfc 

fil»W©MjBrtlffi©**«[«>0. 8 5-0. 9 9»i:ft 
SJ:5iattepffl***»* 0»Jx-tf. ^(nmm^T?^ 

[0012] «fc 5 pS¥*tt« BS 

xitmttm<Dmtkm&&m*:w<Do. s 5-0. 99© 

[0013] z<Dm&it&<D£ i\zt&w&h,z>, %m<o 
VocJipg^j^jp: (Dp) &j?<-r*£fi£o-c#flnu foSI 

^oT, pJf-CC03tKiRo^^iix.XJsctt«^i-5, 
ot, *!Jffloai^ttl5^Dp— DpsatT?*>ctc<fS. 
[0014] — ^> ffe>flr{iDp<Dpsatfc Lfc**tt**» 

ffibfc 0 ^ br*Ra**«(-VocdSft*lw*SKJ?Dpsat-2 
HOpsatct 0»V\ Dpsat-2^cDir/uTfl s 
v>fc^lc:^P^il3lci^^^bTJsc^ii^Di-5o 
*HR*t«^>»*ttDpaato>-fe/uJ: 9 fcii5< 

[0 0 15] Dpsat-2«t«P tSb\zWkm*m< tTV^< 
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5 

ts *B*tt-J:oTVocHi8ai-S*5, Voc(B*6*HfittDp 

**U »v>Dp^«to-CiS*PLfeJsci:<0*i3L#v>-e % fe 
SBt**^»*a*Dpsat*>-fcA'J: 9 t>i*< 4S. 
[0016] Dpsat O-fe/ui: 9 46«SH«--3 
l^TWu VocO**fcfc»LT, «0)HoVocj6« 0 . 85- 
0. 9 9«K:4 5J: 5 t-pJK&ffilff* **6»»*«*r*J 

***»fe*tfc. 0. 8 5«FJ:9tVoc36Sfi:<4Si, ft 

[0 0 17] 3feBI«JcJ:5Voc©H*:ofl|«ttM»lctt 

^ti^i\ ua>u 5tfiai*i-^svocoi8»DH, 

h*U>-h<Dii^Di-ct5^0-CH4<, y-^^7U 
[0018] ftfiaW^HUft-C, U> h(D&%± 

-^*u>-ho««r*s*H**«^/hs<49. 

KOn*^*# < 4o Ttt***tc*r ITSig^tl^ 

LXtefo-^ 9 3»a»4v^«> % ho5£*>J:#s 
[0 0 19] ^fc, *RB»JcJ:5Vocoitaitt, 1 0 0 

ts« Set, ^F*e»^a:«4^^^riS4iaa"ett4 

[0 0 2 0 ] pm^mt^mt LTfi, a-Si£fcJia-SiO 
, a-SiC „ a-SiN #ort;u7rwy s^M^ mc 

[ 0 0 2 1 ] ^t'l^fe^t^lt pSM^Wffa^a 

[0022] m*m#m t ura-sio zm^\ 

¥«ffJI^K*0!>0. 25-0. 8 3^^U:i^ ft 
#WiwttK*&3-i 0nm£ Lfcli^tcte, 

[0 0 2 3 ] pIMfrli: Lt/xc-Si^V\ B£pM^ 
WfroBWtr* *B8l*ttwSBIft«ffids**t45pai* 
WIOIIWO. 0 8-0. 83§ti:im, I 
ffWfcttUWfcS-S 0nm£ «^J:9 
li*BM*«K:»*3&«»»Sixrv^5. iS*N*fM£:pS( 
¥W*JBi:oBB^ **jeaS»^b45p»i#ffiJBSr 
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[0 0 2 4] pH#ffiJ§o#4£fi. Voc-^Jft^Eff^ie** 

[0 0 2 5] ft»£lSUN -CI 0B£ffl£LL, sfcVMi (ft 
&ffi[SUN]) 2 x (W[hl) >1045*#©*BM 

70 [0 0 2 6] 

-o»llli«ro##*I«l*lit«©*afc*t»BSH 
TfcSo toJ:5 4li«l*»«*«r-fe^fc»-»wi:^'t- 
5o 

[0 0 2 7 ] #7*S4R 10>_bfc: % ill;li2, a-SicD 
nl3, a-SiOiJf 4, a-S i 0<7>p- i ^-S® 5 N a-SiO<Dp/I 
6, antS7^IRK«IS^ tOiWyyKtt 

[0 0 2 8] M*wr, AMi2Hfi, t;u^?a^ 
20 ^/Bv^jft,, nil3<z>J¥£J2 1 0-5 Onrru i/§4£>/?£ 
tt 1 0 0 — 5 0 0 nm. p-i #®S 5 £ 1 0 — 5 On 
m, p^6(D/?^ii2-l 6nm-C£>9, S^fiffi7*i>0 
$>*A«HMMfc (JL^TITOi:fBi-) % BWfcffi«B (^TZnO 

[0 0 2 9 ] ^Tt-EI 2 <D-fe/KO»ag*jfe«r^Tf-SB 
"To tf?xm&.l<D±\z. 2 *ifcfcL 

-SiOn@3, a-Sicoi®4, a-SiOcOp-i #®J15, a-SiOo 
pfl6«rM&Stt1-S. ^w^«#tUit S 
50 KfflfidS6 0- 3 0 EJCJE** 5 **) 1 0 - 1 0 OPa 

TSiH4^IS^-) 1 0— 2 0 Oml/min, ^^-^"7^> (£i 
TPHaifB-*-) 0. l-2ml/miru tK^ (J£iTH2tlE 
1") 1 0 0 — 2 0 0 0ml/min-C$?£ o \m4f&m&f<D& 
^f^atfttts SiH4 1 0 — 2 0 0 Oml/mifK H2 1 0 — 2 0 
0 0ml/minT*£>£ o p-i#ii5^1NF^^f^ii 

SiH 4 1 0— 1 0 Oml/min. (J^TCOztlS 
-f) 1 — 5 Omi/min, Hz 2 0 0 — 2 0 0 0ml/minT*£> 
60 pJl6flclKB»W#^^«*tt. SiH4 1 0-2 0 0ml/ 
^0 min, CO2 10 — 100 Oml/min, r^^ #7 > (J^TB2H 
etSBi") 0. 1 — 2ml/miru H2 1 0 0 — 2 0 0 Oml/mi 

[0 0 3 0] ^V^r, S««S7?:^ , y^StU<l± 

SVocro*HR**WW«ffi4«:^i"Wttia"T?fcSo «**ttV 
oc, Ufc«PlW-Cfc 5 o ftW*Ki, 1SUN 

(AMI. 5 N 1 0 OmW/cm 2 ) X\ 4 0-5 0t*Ctfot 
v^S 0 a-SiO(DpJl6coi?$^r, 4, 8, 1 2nni«tfc 
50 Hftg^-fcMco^-C^ L^o 
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[0 0 3 1 ] Voc£>30JW<£ttpJB 6 <omm 1 2 x\m<0^^ 
— #K<* 8 ran, 4nm60HIlCig;< fro"CV>5 0 ftBS&f^ 
fT9^:. pjf6(Dj^J?i 2nm<^*fe/ufi, ^f^-Voc^M^ 
-f£o pJ§f^J¥8nm<£>ir/Wi$3 1 0 h^ftf$MT*:fr-f j^ii: 

voc^if^D u ^^±^^^^r^-e^^i-^> 

«ft pJIBiill 2nm<Dir^ e t 9 fc/hS < . 7 0 Oh <D 

[0 0 3 2 ] ^f^LT. pjf 9g/¥4nmooi?;Wt 
1 Oh^TCD^lcVoc^o . 0 4ViUDU 1 Oh^ri^o 
t^^MC^>i"5o L*»U 7 0 0h^^^^}-^ 
VNT'bVocte^OVocJ; 9 fci*v\, 

[0 0 3 3 ] piUJjiiPl 2nmcDi?A^ 4 nm <£>ir/u£:T% 
^RlMmj^JiVocicO. 0 5 5V cDM^foofc^, lOh 
^±ftBS&f-r£^ Voc<DHteO. 0lVI^«/>i-S o o 
pJiBt»!ft*»v^/utt|i!JJ|BoVocd*(S<rt>, itm 
»«K:Vocj&*itJDU *>5VM±igt^oW'fr!&«/hS<r, p 

[0034] [gj4te, HI 2 CD^HifCa-S i 0<DpJ§ 6 CO^i? 
^^^fdir^^ov^r, ^(Initial ) i: 7 0 Oh ft 
HM#« (Light soaked ) <0#«-fe7U«H4«:* i: «>fc#tt 
[H"efo5 0 tfMl&ft Voc, Jsc % FF, Eff -Cfr «9 , 

[o o 3 5] mm iom pj§K**r/P<i-3«voc 

d***:U l 2n^l"C*^^-«LfeS& J ^ J ^»ffi:TL■Cv^5 0 
JscW\ pJi§IJ¥3-4nm JM*«S:fc^ **u£* 

d»fciiaiLrv^. 3ft* (Eff) tpJBJKJ»4nm*T?«L5SJ- 
ii^Ufc^, «^a»lci«c UK» 1 2nnre*;*:lcfcoT 

[0 0 3 6 ] Cfric^LT, 3fefi8*t« (•») tt. P* 
mmtDW^WBT*** (5nmJ^T) , Voc^ifJDDb. 
*»DiHH!ll®:^»vMi^#v\ pJIIKff^W^tsaT 
tt (6nmJ^_h) , ftfi8lt«{-Voc^*^>U, 

3£ii/h£ < <c 9 , 4-16 nnreiitf— 3£<OVoc*^ Lt 
v>S 0 Jsctt*HRI*«^«Jft s «JJB«J:Offi:TU. ITo 

ffcfcov*-Ctt, pJBK*^*vMI!l^e>*< LTV>< t > 
4 nm£ T-Voc^S5 v MIcd £ * N Jsc^ifflD Lfc »«(tEf f 
a^^tol-S. $ bf-p^^l?^^<i-^<i:. ftflB** 
«0>Vocd*«'>1-5*:«>, Eff^«^>i-So «oT, Eff 
4 nm"C**:«£ t>o 0 

[0037] *B»i»!ioEffo«3fl5, voc <D%mmm 

mirZ>pmmmX*%>% l 2nm<75i^<DftBa£^OEff£j© 
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x_-Cv^ott, pJBMffdS3~l Onmoj6HT?fc5o i" 
fcfc>*>, w^BtJMSHtt. JbffiMffl 2nm<7)0. 25- 
0. 8 3«^tBSi-<5, 

[0 0 3 8] Bill ^(Initial) t 7 0 Oh ftKUN" 
tt (Light soaked) <7>Effi«r, WftftUfcVoc^WUT^ 

SMMb bfc ^ Vocft [Voc (Norma I)] x tt^ffl ( I n i 
tial) t^(Oir^(D7 0 Oh 3teRSW» (Light soaked) <DE 

ff a. a*wt-«<fttt, ®m<o\ioc&, vmm 

[ 0 0 3 9] lOfflOEfftt, Voc(Normal)=l ttt^t 
< , Voc(Normal)^ / j^^v^m*Iii-Eff^^>brv^^ 0 
Ld»U *HU**OEfftt. Voc(Normal)^0. 9 3 i&& 

So ^tt, Voc(Normai) = 0. 8 5-0. 9 9<D$5fg-C 
Voc(Normal)=l (DEff^^^TV^5c 

[0 0 4 0 ] HI 5 (a) Voc03tfig»WRHS?¥i4S: 
^i-Wtt(g-efcS 0 {2l2COir/u1#3t^^^, a-SiOcopH 
^i?4nm(Dir;u^^v^fe 0 «Wfi3tRa«*«PlW, «*httVo 

[0 0 4 1 ] ftBUW&ftS: 1 SUN s 2 SUN , 5 SUN irifi 
ao-T5l-t£oT, Vocd^JDLTlBSJl-SWIin** 1 Oh, 
2h , 0. 3h ^<^otV^ 0 VocO**fitttSI^ 

[0 0 4 2 1135 (b) It ICf-^^ (ft&SCS 
UN]) 2 x (^PMCH) (cMU-C^ny h UfcWttH-efc 

2 x (Brunch]) t^tr^ffl«fb^t, (*a* 

ft [SUN]) 2 x WIHJ[h]) ^ 1 0«J=-eVocf±**Jl- 

2*-eisfpi»iB^a< 

[0 0 4 3] **5 S »BR**-eitai LfcVocOii^fi> 

■CtiP— o-fe7US:ffiv^"C*3 9. ft^M^:, 13 or. 4 

[0 0 4 4] [H»«l 2 ] EI 6 Ji s ^xniRnoXlKM 
oir^KffiBI-CfeSo p-i#ii5ta^«ffi7ioiB 
\za-S\0<Dpm 6 Oft^ 5 Id n c-Sicopil 9 Sr^V^fiX^ 

So 

[0 0 4 5] MC-Sitf>pJl9tt ^^X-vCVDjfeSrffiV>"C 

ffrtufc, »KB»«>aE*«aflEtt6 0-2 o or. ras/E 

^lil 0—10 OPaT'foSo /&Igl^<0;tf*i?ftJ:Jt SiHa 
1 — 1 Oml/min. B2H6 0. 0 0 1—0. lml/mim Hz 1 
0 0 — 2 0 0 Oml/min£ 

[0046] ei 2 (o-fe/u^ftRa** xmnMt&fetD^t 

it^M^t^o juc-SiOSrp«tcfflv^-frti, a-SiO^rp^tr 
50 ASftTU pJMt»**»V^-fe^-Ctt, Voc tm±^o 
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*<dvoc (Digits isuni omm<Dm&-vm£mnL 

[0 0 4 7 ] m 7 W\ EI 6 (DffimX* u C-Si COpjf 9 <Ofli 
iPSr^fcirA^o^Ts #J#Klnitial ) £ 7 0 Oh 
ftfUUtttt (Light soaked ) <B#«*A'#ttfc* £ 
t£[2J-?£>S 0 fKNtt, Voc, Jsc , FF, Eff "Cife 9 , SI 

ttttpJMtff-cfc*. 

[0 0 4 8 ] «OJH (OBI) tt, p^M^^/?<i-^avoc 
tfitzfcU 6 0rnnTi^:it/:mtTlTV^ o 
Jscfi, pJfMVl 0-1 5nm Tr— ^ 
*iK±«>I!ll»-e*W-«^i-5. FFttpJMWfc 4: ^t- 
8W>3ft^i»»JUTV^ 0 &*(Eff)tipJiBt/PJfil 5nm£ 

[0 0 4 9 ] r*tfc»LT. *R8**« (•») te> pJf 
Kffoffv^H-ett (2 0nmJ^T) , Voc#«0JH J: 9 *• 
*U *<D*B*»Ittlll»d5»v^toisir**v^ pWR 
jptoffV^ffiH"?!* (3 0nmJ£Lk) s *RS*t»^Voc^« 

J^tc£5Voc<^»i/h£ <&9, l 5 — 9 0nnrCI5tf 

»«IJiov>rW:, pJUKJ?oHEv^J^e>»< UTVn< 
1 5nm*T?VocdSJ5<, Jsc^lf *D Lfc^fftfEff # 

<PVoca*«'>1:5fcfc, Efftim'p-fZo lot, Efftt 
1 5nm"eft;MB£ko 0 

[0 0 5 0] ytmtt'&<DEff<nmt)K Voc ofiMHK*** 
:*ct::ft5pjf 6 Onm<D*t/is<Dytf&&&<DEff$: 

M^TV^cote, pfl^V^ 5 — 5 Onmco^lSTfo^o 
i"ftfc>*^ ^.(DMi?^iaJi> ^/?6 0nmcO0. 08- 
0. 8 3fgF(wfflSi-5. 

[0 0 5 1 ] 0 8li % #731 (Initial) ^:7 0 0h ftfiSS* 
SKLight soaked) oEfffcSr, M*Mb LfcVocfc» LT^ 

Slftfc oVocffi [Voc (Norma I ) ] s iifi|0^ ( I n i 

tial) fc*:<z>1r/K07 0 Oh ftf$&f& (Light soaked) OE 
ff ^It'fo^o **«Hc«W*tt* «dffloVocSr, pjfJSI 
i¥6 Onm^i?7K50^^^VocT^^bU/c 0 
[0 0 5 2 ] #]#jcoEfm, Voc (Normal) = 1 
< , Voc (Norma I ) #/h $ v icEf f LT v * $ 0 

Ld>U *S*t»oEfftt, Voc(Normal)^o. 9 33&<g 

3 Q ttt, Voc(Normal) = 0. 8 5 — 0. 9 9 

Voc (Norma I ) = 1 (Olz/WEff *1&z.X V^ £ e ^wffiffi] 

tt, p/i<h LTa-SiO &m^tL%fa®\ 1 |c-ov>T<OHI 1 

[0 0 5 3 ] p/ifSI)?^-^^ LT, p/§CO 
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<ottl^, tOJBVoc*«IS3Bi1-smWA«»<ftofc. 

W^Voc St#J#IVoc Oft*ffiT«»teLfcVoc(Normal) 
^o. 8 5 — 0. 9 9<D$£[g-C\ Voc (Normal) = 1 Oir/u 
^Eff^S^fc 0 
/fl [0 0 5 4] rtbtt* 

[0 0 5 5] w^*-e^L^HlSW^ p-i^®Jl5c^ 

Wfc: i SVoccoif *QfiI&*6 h fi, Voc^»«ff 

[0 0 5 6 ] pillt^tLT, a-SiO, ^c-Sii^^co^^ 
K*ty^T*^77^*4, fliJ&fi, a-SiC, a-SiN, 
20 ScVW4»gi©/iC-SiO, ^c-SiC, n c-SiN^?rffiv^5 

[0 0 5 7] ^fc, SStLTIi^7^SfiSrffiV^ 

a«4fflssrffiv^»^t xtsji^anvs, ps, i 

-i-n«5S*2o«Ji^i-5^>f ? A«ai-^VNrt^3!i 
[0 0 5 8] 

[0 0 5 9] 1-**>%aMIW«!:i:*itf. **ilS4»fflld^ 
e>45pS!*MMWi, 3WtW«2iKtt4ia!*WffJI, nS 
**fls:HS:aSU^pin«-&^>*< H-otto^ 

o. 85-o. 9 9mz&%£ ?\z.&pm¥-mi£m. m 

[0 0 6 0] 3teRM*0*f|= i: LTI4, 1 SUN 1 

0^K^_t, *fctt*3ME«:J:*f-C (*»*[SUW) 2 
x (NFM[h]) $rlO^±tt5^iia!3, ARS^W 

[0 0 6 1 ] «ot*8fltt, *#fei*»tffi©fffl 

50 mm<Dffimte$iw] 
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(7) 

11 

m i ] *«wsam« i (D^w^mm^mm^^ 

oc<D&*mx*m&<k Ltzm [Voc (Norma I)] t <D M% £^ 

im2] *&wmmmi<D$Emm&mm±Winm<omm 
m 

[13 3] Hi£#"Jl w^^a^M^^m^l^iott^Voc 

[0 4] nmm\<n?tw&§*mmxmmm\z.tertz>&m 

[El 5] (am, ^^co^5(D^^-C^^^^^^: 
(*»«BUN]) 2 x (R*m[h]) lzttirZ>Mtknfe<D& 

it. 
El 
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[0 7] 3Ktt«|2o#W|$A*K*l»*tt^d8lt5#a 

5#J#k fc.fctf#BUIt«0»*Eff #J#IVoc£#]^V 
ocOi^tTSftft Lfcfll [Voc (Norma I)] t <D £^ 

[1?*«>«tH] 
1. 

2. &JRfiIfli 

3. r^77^V!J3yng 

4. 7*^77^^1)3^11 

5. 7^77^^!) = >'tf-aMM' Kp-i#©JI 

6. 7^7 7^vynyt^t^ Kpl 
7. 

8 . ^ y >y Kma 

9. »*s*^y =>>-pJi 




[0 6] 
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